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(54) NON-AQUEOUS SECONDARY BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a non-aqueous 
secondary battery excellent in the over- charging safety, 
free of the risk of liquid leak, capable of operating at 
room temp., and suppressing dendritic growth of lithium 
metal during charging and discharging. 
SOLUTION: A non-aqueous secondary battery is 
equipped with a negative electrode sheet 13 containing a 
negative electrode material capable of occluding and 
releasing lithium, a positive electrode sheet 11 
containing a positive electrode active material, and a 
non-aqueous electrolyte, characterized by that, a) the 
positive electrode active material consists of a metal 
oxide or metal sulfide containing at least one of the 
vanadium, copper, iron, titanium, molybdenum and 
chromium and not substantially containing previously any 
lithium committing itself to the charge and discharge, b) 
a metal foil chiefly containing lithium is affixed previously 
to the negative electrode sheet, and c) the non- 
aqueous electrolyte is of gel form containing organic 

polymer, aprotic solvent and ammonium salt or alkali metal or alkali earth metal salt 
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BSO. 5~1 0 0 cm©k©£ffll»£t:<fc#$?* 
L<> «fc«3*fasKttl~5 0 cmOt©T*i. d- 

• - hi* y * ■> a t jEis l k < t, »ttH*^f $ i/ < . * y 
20 y-rsF. # y F&i*©#y 

^ t *y ^^^©^^©fc©* 5 *?*!^^. sP-FIE 

tfvth-fim-c*>z>. ^-F©*ta«D-;Hvt»ii^«© 
[0020] y^^A^^iLfc^jsaibr^atu 

Li-Al, L i - A 1 -Mn, L 
i-Al-Mg, Li-Al-Sn, L i -A 1 - I 
n> Li-Al -Cdft i£~C$> 9 . 'J Ai^#nJ«g 
30 te&mt UXttf&U^bOte. mtfs Al, A 1 — M 
n. A 1 -Mg, Al-Sn, A 1 - I nfti'-C**. 
^JSS©y ^•i'A^fiBg 0%tU±T?*-5C<!:^»a:L 

<. 9 8%«±-c$>-5ct*is*>»asuc^ y^^A?g 

©/IS tti^— tt«DHj&*»6S*T?* •) . 1 ~ 1 0 0 m m 
x$>i>C±ifi0tL< . 5~5 0 ymJiiTt?*n(iE«: 
*?asb<. 1 0-4 0 Mmgs^s^wasotr^. 

[0021] y *v btt±mffiixnmtn* 
^trsmmi.icm.mKmLxixim-tfi. y^^Aiti 

40 {C. ^S(Hl±fc$ 6 {C^«c < t*>4> -5— Ji©*^14© 

[0022] ^BJCcSJ-tr^. ftS5^- Ftc^-f hintc 
MW)mte / J>rj:< ti>— B*^j5:0. l»l«R.(*Sa©1S^ 
HtcJ: o^snrorfei^. cn6©fflf«jJiiJ^M 
WK:^e«tt=&^c^^iffii»t4©Jar * -> x J: t» 

0. 2 umfel±4 0 fim6rF**ffgL<. 0. 3 
50 fimfe{2 0 amJJ(T**<J:'35fa:L/l». 



C7) 
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[00233 wshmiz. 7k*mte<Dit&®&ft^ 
tt©awittt-? y -tm*» e> s ft s 

©jWff*W». ^?8©*^tt©«i»tttfrf-& or 

[0024] mmm.*£ l/rtt&H*J:tf#£Jiec* 
o**3W«f h (W*.t£, ifcfHh. 1Mb*) . «fb 

*4 hrttK{t1»#*y$0<. a7nSft(c<t»BMb1Si3&« 
»*Ol>. C*i6©K{b«JiOr». 0f*.tf. Al, o 
, . As, O, , B, O, , BaO. BeO. CaO, 10 
Li, O. K, O. Na, O. In, O, . MgO, S 
b, O, . S i O, . S rO. Z r O, sWPtf 6ft*. 
Cft6©<t>r. Al, O, , BaO. BeO, CaO, 
K, O. Na, O, MgO. S i O, . SrO, ZrO 

t>. *&lMb»T?*r>rfcft^. «^®{b«)iorifa 

OlWb^iOrtt. A7-f b (3 A lj O, -2Si 
O, ) .-••^f-T*-f h (MgO • S i O, ) . 
T-7-fM2MgrO-SiO,). 3-^7^ h ( 2 
. MgO-2Al, O, -5SiO, ) »4*tf5Ci# 20 

ffl*a. KfbBj. lifbia. fiKttt©&a»rtt. sic, 

MfbT^S-tfA (A 1 N) . BN. BPMKItlfeW* 
< *ofb*WKSSriff* O < . tttCBeO. Be. B 

9©35rtStcJ:ij. 0. UmKll. 2 0jtmE(T. 
»*0<I40. 2 m mKLL. 1 5 amKTCltf-KOr 

[0025] ora«?nfc7f-^^ 

XB7-;W§Ot9t»;ftW*b< > 3 0 0-Ctim 30 
»OfcO«*l*JBRRO«c«r»*>©36*»*Ot». i0Sf*O 

i>©uf7 n>©»»jfcr-*s. 

[0026] *^Btt©5»a|tt4-T-t or«. 
[0027] &ftf4^<!: t/TtttE**flSWl#i*Stt 

rtti»ii^«:ttffl-r & orjm>e>ft3&*n© 

MB. ttitttJIMe. ±tt*ifi&£©35«MM&. AXU 

is. i«Riiww*«*if6ns. cft6©eaRtt?*#« 
ftmaz&mTzw&g. ot». * 9 ± 

*W». KXttW. 0. OUmai 2 0mnfe[T 
jWHF* 0 < . 0 . 0 2 ti mtLh. 1 0 f»m«T©W*s 
«fc"DS?*0<,>. 

[0 02 8] #ftt&3fciOrtt. y^AtOJKJ&tfe&s 50 



4$P8 2000-182671 
12 

«<^fe*3gfiJOK:<t». S3. ft. ^r'J^f 1 

>. 3^>. $>i/^-r>. Z>4uMm&Li*>. Cft 

6©^Jit»*©^«. *m«. tttt. ««. »«©c^-rn 

rfc<fc<. &*&*S0. 0 2cmJSLh, 2 0uiOT# 
»*0<. 0. lymfeLh. lO/imaW^fftl 
l». Cft6©&JSt&5titt. ftBJWMtKWfcStrCHfc 
^fc©*s»40<. ftfk*ftT<,»4£*{ctt»7c#H« 
rft«HITSCi*i»*Ol». 

[0 029] *t«JBtC$4tlS3ISttt4-?-©Sll^»2 . 
5SS%«±. 9 611XHT#»fJil/<. 5M%« 
±. 9 5*S%«T#«fc0#S 0<. lOmaXfiLh. 
9 3Sa%«T^«:»S 0<,>. 

[0 030] *?W©*lMbJI££KttKarai£e&fl:& 
C»t4^*J«tO f /*)t«*aStt©*ft^4 44>K:ffifl|3ti5 
*«# U Ortt. tT^S^HMl^i 

ttpig©*§SSJC*tOr. te^*J4 0fiS%JW±9 6M 
«K«T#»* 0 < . 5 0 MM%&Lk 9 4 11%«TAJ 

[0 03 1 ] MMJKDftK^Att. IMMfchK. >J 
««*IBI«FM:SMW*ig^SMi**c*->rtJ:«r». 

[0032] ^wccffl^^nsfifitWtt a* 
mm • »aipje6a<i:-^«jr*nttj:i,». #*c. 

[0033] fr-rst-y^-r-^A-is- is©ji^^ 

WT-5W^BS^fir$>0Sf S 0t>. ^S«f4B y 9^^ 
A -Y ^lJ«*ft»H»4 Or©Si&Sa« 3 7 2m 
Ah/g (C S L i ) r*>.5*i. y 9^ A£:£f!iyHb£ 
^Mt47-^Oll&§lH40 0 0mAh/g^ 
ex.. *-*>©-€-ricfc»5^Ik:^:t<. ^M H 1©^Y 
IS (^H^5-7 4. 4 6 3#) . #mr*-f* («M 
¥7-2 9^ 6 0 2-^). (WHB 
6 3-66. 3 69-^ : 4r-f**U 9SS%. IH 6 3 - 
1 74. 2 7 5#: ^-f^ASO. 05-1. 0fiS%. 
1^6 3-285. 8 6 5f :^-ff^l~5tt%) * 

a i ©pate y * >i; a aw * ><b $ nAi^ftMf b^»*JB 

[0 0 34] JHffifl^JP 13 (I I IB)i~15 (V 
B ) J6£©7C^. Al. Ga. Si. Sn. Ge. Pb. 
Sb, Bi ©#tt*SC^B-?-ne.©2SJ^±©«^to 
th&»6**ftft*. *^ayt-^ FfcBSSr*0. H 

mmUKr^Vv-i ^©^*n^i^t-^c<®^s^)•r^ 

tt36*i«l,»JWastWr*4Ci*sftl6nri,>4 (#ga^P5 
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-174, 818-^136-60. 8 6 7 # % 156-2 
75, 267 #,156-325, 765-Sf, 136-33 
8, 3 2 4f, EP - 6 1 5. 2 9 5^) . G 
a z 0 3 , SiO, GeCX SnO, SnO, % Pb 

0, Pb0 2 , Pb: 0 3 . Pb 2 0 4 > Pb, 0< % 
Sb, 0 3 , Sb, O, . Sb z O, , Biz 0 3 % B 

1, 0 4 » SnSi0 3 , GeS, SnS v SnS, % 
PbS, PbS, , Sb 2 S 3 , Sb, S 5 . SnSi 

s 3 tt£*4»u>. *tc. cneit m<iv***t 
om^mit^ Mx.tr. Li, sno, 

[0035] mmaut® 



£ettS n, Si. Get*** 



(8) 0 0 0- 1 8 2 6 7 1 

14 

(i) 

SnM 1 „ M* . Or 

<3C*. M 1 tt, A 1 , B. P. S itei:tfGe#>e>il 

( I A) ®ot3I> 92 (I IA) 8St«, 93(111 
A) !S^*jJ:^ay>^*6ii«h&^tt<4*> 

e(i0£(±lOT^$t*^ 0. 2^d+e 

io <2V$>*). f ttlJELheaTOK?**"*") tWSti 

*»9ittcn6«cB3eshs*>W"ctatti*. 



i B o . s 
( B o . 5 
1 B 0 . 4 

j B o . j 
t B o . j 

B 0 . 4 

i B o .1 

I Bo.4 
I Bo.4 
L B 0 .1 

I B D .i 

i B o .1 

« Bd.2 
1 B o . 3 

Ko., Po.i S i 0 3 . 
F,., Mg Bll P*.s 



Po.» 
Pa. 3 

B a 0 . 
C a„. 
Mso. 

Po.i 



C- 1 SnSiO, 

C- 2 Sn,., Al 

C- 3 S n A 1 o . 4 

C- 4 S n A 1 „ . * 

C- 5 S n A 1 o . 4 

C- 6 S n A 1 o. 4 

C- 7 SnAlo.i 

C- 8 S n A 1 o . 2 

C- 9 SnAU.2 

C-1D SnAU.j 

C-ll SnAU.j 

C-12 SnAlo.i 

C-13 SnAlo.i 

C-14 S n A 1 d . i 

C-15 Sn A 1 o.4 

C-U5 SnAlo.i 

C-17 SnBo 

C-15 SnBo 

[003 6] *mm<D#iksmit®, waw-f f 

[0037] ^fiESSi 5 00 'C«± 1500'C 
IBJgLbl 0 0B*fH«Ttr**c£#Jff*l,tr». 

[0038 ] »«BjBaaF*r»«ur J: < t id/tat 
jpfttcmvmbx. MitHtt^ccf^LT^Lrfc* 

8 7)21 7MlBt£Os u nS • Ha mm e r - An v 
ilffi-slapffi - ^7F7^S« y^X-?*-? 
U-ffi • jt^jftJ&ffi -melt drag ffi&i'CDiBfil 

9 9 1 ) 1 7 2MIBigcD#n-7-ffi, R 



.» s 

Po. 5 
Po, 



B o . 3 P» 

s C S o . i 

3 MgTo.i 

4 B a 0 ,ojPo.4 
s Bao.osM&o 

C flo.i Po.i 

S io.4 Oz.7 

MgTo.i Pa.i 
P o . i S i o . 5 



S i 

S i o.. 

, Po.: 
, Po, 

x S i 
S i o. 



o.s 0 3 . 

O 3 .o, 

o 3 . 7 
o 3 . l8 

0 9 Po . 3 

Si,., 

Si.., 
O,.,, 

o,., 
o,.,, 

S 
S 

.. O,., 
O 3 . os 



o,.,, 
o,.,, 



[oo39] mmtfznmmtvfz t < toots**** 
5#m%ix.T<D&m%.-c$> t ). s stare t/<t*7i£tt 

[0040] 4?Hiic!>K{fc& *;^yt-f Fawtttt 

40 ^--YXttO. 1~6 0(im*»*W>. ffSOtt^ 
«a#-^5;u. auisje— as;I/. ^0^,^ 

50 t?#-5. 
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[0 04 1 ] ±5mf&2tlT&P>titcit&®l<Dittm 

b. ans^rsi L-zmmmet??*-? (icp) 

CO 04 2 ] ft*tmil/-C»*LI.»fc©«. itJI&Sfb 

te£k*-?JX<Dim2tltc0mtt& (#PIBg6 2 - 1 2 
2. 066f. 1#gl¥2-6 6, 8 5 6-^ |S|3-2 4 

5, 4 7 3#) . nmm tAMsmfDm-s® (lew* 

5-29 0, 8 44f) . MSJiSfiKXtm (1#BBBS6 
3-24. 5 5 5-Sf\ PI6 3 - 1 3. 28 2-Sf. P6 3 
-5 8, 7 6 3f. ftm¥-6-2 12,6 1 7#) . f 

¥5-30 7. 9 5 7^, PI5-307. 9 58-Sf. m 
7-85, 86 2^ P8 -3 1 5, 8 2 0#K«3 

■&frrsjMB (wnTe-8 4. 5 1 6f > . mk 

(*. ft«N*ttft. iHtttfrifctt-iu ^tf- 

(P-ll) 



(9) ^2000- 1 8267 1 
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* [0 043J dr-fSR-y^v-^A-tt-ISOM*** 
tKfc^BJ. S n . Si. G e LfcftMtteK 

Yb«. KSR*m». •en-en2a«±^-f±Tffli,^c 
[0044] **ai©j|i=©sttr*4*»fta«& < nt 

1 «©#? - p h Aig-citj&sn 

10 £>. 

[0045] ume^ n««i« y v- 1 i/TB. 

JiTF© (A) - (G) ©fe©*s»SUC>. 

JMttWctt. tf-;m*3J»S£LT*trSsJ«yTJMr 

-i©it*^iii'-Cfc-5 0 WibrJWT©^*tf6 

20 [0046] 

[ft4] 
0-(CH 2 CH 2 0) 2 CH 3 



-(CH 2 CH 2 0) , . CCH2CHO) . 7 (CH2CHO) 5 - 



-(CH.OD- 



(P-12) 



-f CH 2 C -)w 



CH 3 
-6 CH 2 C ) 2 j 



C00(CH 2 CH 2 0) 8 CH, COQ(CH 2 CH 2 0)C0 

CH 3 



[0047] (B) tr-JUSi^-'J J (^•^'>T-'l'*U 

^©f-^^^w-r^^H©*^^-© 

Si L-CT^ >; a^;VS. y £S";p'r;l'gj!p<3jMBft 



*?£0<B. -«85£ (2) "C*S*i£1*fc*£#-rS# 

>;-?-„ 

40 -MS! ( 2 ) 
[0048] 
[<t5] 



(10) 




#P§2 0 0 0- 1 82 67 1 
18 



f CH 2 C ^ £ CH 2 C ->r 

R3 



=0 

d-ecH 2 cH 2 o->x-^=o 

-f CH 2 C->t- 
Rl 



[0049] 5$*R 1 l*7k5gM^-. 1 JELt 1 0« 

*jus. R2«-flss (3) •casns^jt^^-rs 

(3) 
[0050] 
[{t6 3 



II 



-C-0(CH(R5)CH(R6)0) 7 -R4 

[005 1 ] 5£t£. R4tt^*t 1 U±l 0&TF<DTJ\> 

*r)im, i «± i o tiT©? ■ymitr^^M. 
mm&. i eLh i o tTFOT y -^sx»r ? ju+ ji-s. 
issi& i «± i o jwt©7 f anbr y -^s^ai-f . r 

R6«R5tH»-C*-5. 
[005 2] R3B-CNXB- 895$ (4) "CilStxS 

-«5£ (4) 



[0 05 3] 
lilll 



0 



-C -0(CH(R5)CH(R6)0) , -C-0R4 
[0 054] x. y v zttHJ— 6l/< ttAtt& 1 £Lh2 

oot©istc*d, a. b> c[«n?n?- Sd 

20 [0 055] jyTK*^©y^^ 'J v-SjSg»©»fiK 

( 2 > testis* y r * y ^xxf-juii^ftfccfco* 

[0 0 5 6] 

[fbs] 




Cll) #B§2 0 0 0-1 82 67 1 

19 20 
1-1 1-2 

CH 2 =CH CH 2 =CH 

C00CH 2 CH s 0C 2 H 6 COOC.CH2CH2O) 2 C 2 H 5 



1-3 CH 3 1-4 CH 3 

CH 2 =C CH 2 =<p 

C00CH 2 CH 2 0C 2 H s C00(CH 2 CH 2 0) 2 C 2 H 5 



1-5 



CH 2 =^H 

CO0CH 2 CH 2 0CH 2 CH 2 CF 3 



1-6 



CH 2 =CH 



C00CH 2 CH 2 0C0CH 2 -(O) 



1-7 



CH 2 =CH 



C00CH 2 CH0CH 3 



[0 05 7] m—(D^y-7- 
[005 8] 



1-8 



CH 2 =CH 

C00(CH 2 CH 2 0) 2 -CH 3 

Ut9] 



21 

2-1 CHa 

CH2 ~c 
CN 

2-3 CH 3 
CH 2 =C 



(12) 

2-2 



#iU2 00 0- 1 82 67 1 
22 



COOCH 2 CH 2 OCOC 2 Hs 
0 



2-5 



CH 2 =CH 

C00CH 2 CH 2 0jj0C 2 H5 
0 

2-7 

CH 3 
CH 2 =C 

C00CH 2 CH 2 0C0CH 2 CH 2 CF 3 
0 



2-9 



CH 2 =(pH 

COOCH 2 CHOCOCH 3 



[005 9 ] ^HC^^v- 
[0060] 



CH 2 =CH 
CN 



2-4 CH 3 
CH 2 =C 

CO0(CH 2 CH 2 0) 2 COC 2 H 5 



2-6 



0 



CH 2 =CH 

C00(CH 2 CH 2 0) 2 0C0C 2 H 5 
0 



2-8 



CH 3 



CH 2 =C 



C00CH 2 CH 2 0C0CH 2 -^O) 



0 



2-10 



CH 2 =CH 

COO(CH 2 CH 2 0) 2 COCH 3 



8 



Uti o] 



3-1 



23 

CH* 



CH 2 =( 



COOCH 2 CH 2 OCO 



CH 3 

C=CH 2 



(13) 



200 0-182671 
24 



3-2 



CH 2 =CH CH =CH 2 

L COOCH 2 CH 2 0C0 



3-3 



CH 3 



C00(CH 2 CH 2 0) 2 C0 



3-4 



CH 2 =CH 



C00(CH 2 CH 2 0) 2 C0 



CH=CH 2 



3-5 



CH» CH3 
CH 2 =C C=CH 2 ~ 
C00(CH 2 CH 2 0) 3 C0 



3-6 



CH 2 =CH (jH=CH 2 
C00CCH 2 CH 2 0) 3 C0 



3-7 



CH 2 = 



CHs CH3 

C=CH 2 
C00CCH 2 CH 2 0) 5 C0 



3-8 



CH 2 =CH 



COOCCH 2 CH 2 0) 5 CO 



CH=CH 2 



3-9 



C(CH 2 0C0C=CH 2 ), • 
CH 2 



[0061] jyTtcan*usJ:o\ stcitmi&mmcjz 3o*^cn6«:p&ssn-5fe©-c{*?c^„ 
ss^rj&ss tiz>*mi<D-mi£ ( 2 ) -cms ns^t [ 0 0 6 2 ] 



(A) 

p-21 1-1 
p-22 1-2 

P-23 1-3 



(B) 

2-4 
2-2 
2-6 



[0 063] (C) 7?>JU~ h V JbfttiZjt 9 9 'J a 



CO 
3-5 
3-3 
3-4 

[00641 



CA)/CB)/(Q 

4/3/1 
4/2/1 
2/5/1 



*<*fi5jCC(iJWT©^'J-7-^il/T^f 40 [{til] 



(14) WW 2 0 0 0 - 1 8 2 6 7 1 

25 26 

CP-31) , (P-32) CH 3 

^CH 2 CH*r -^CH 2 C^ 

™ (In 

CP-33) -e CH2CH ^rs -f CH 2 CH ^T5 

CN OCH 3 

(P-34) -f CH 2 <pH *n -f CH 2 CH 

CN COOCH3 

>**-»m F<D#tts^»s/cB^n6©ftm-&». * -c^if ens. 

tc\*&m.£#icm&t ox t o o 6 6 ] 

-CHOCC^CHO^CH, * Utl2] 

(P-41) (P-42) CH 

-fCH.CH.O).- I 



3 

-eCH 2 CH-0 )„- 



CP-43) CH 3 

-£ CH 2 CH 2 0 }ns -fCHaCH-0 ) 2 »- 

(P-44) 

-eCH 2 CH0) 6 o CCH 2 (jH 2 0) 4o - 

CH 2 0-CCH 2 CH 2 0) 2 CH 3 

[0067] ( E ) ~7 vit t^-=- ij fXO^feiaftS tc X [0069] (F) # V ->P*+f>£fctt^©gf^{*. 

fcHffeCD*^nJ^*y v-tfiDftS^*. JWfcffJtcW: [0070] 

[0068] 
[<tl 3] 

(P-51) -fCH 2 CF 2 ^-„- 



CP-52) -£ CH 2 CF 2 ^inr -eCP 2 CF->TT- 

CP-60 CP-62) mi 

CH, CH 3 CH 3 

-fSiO) n - -^iO) 2 o(5jiO)so- 

0(CH 2 CH 2 0)-,CH 3 CH 3 0(CH 2 CH 2 0) 7 CH 3 



[007 1 ] (G)iJfj7*X77f>Sfc»f©Mi [0 072] 



(15) 



27 



(P-71) 



0(CH 2 CH 2 0) 2 CH 3 
-CP=N)„- 
0(CH 2 CH 2 0) 2 CH 3 



2000-182671 
28 



(P-72) 



0(CH 2 CH 2 0) 2 CH 3 
CHOCCH 2 CH 2 0) 2 CH 5 
-(P=N)„- 
^H0CCH 2 CH 2 0) 2 CH 2 
0CCH 2 CH 2 0) 2 CH 3 



[0073] *uit«ffltt5^p h >m;i6m® 

K yx*;l,2/-#*-K r-^ovi'h^ 1, 
2-y^ h*^x£>. fh7tF077>. 2-^^ 
;i/^h^t Kn77>> itSty^k ^otf*^^ 
;k T-tz l-x h y;k 1. 3-yt+V7>. i^^U 
^;l/7**->K. 'J^Sh'Jx^f^ (#W60-2 
3. 9 7 3#). i?* + V5>»3W» (^SHS6 2-1 
5. 77 1t, 06 2-22, 372-Sf. 15162-10 
8. 474-Sf. ). ^l3fcru>*-#*-h«3»ft (1* 
!8Bg62-290. 0 6 9#. 06 2 -2 9 0, 07 1 
#) . fh7t Ka7 7^3l^«: <#I3BS6 3-3 2. 
8 7 2#) 1 ««±<D#:/a h ^tt^m^^rP 

[0 07 4] ^ag-c^t?#S 'J^^A^ti. «*. 
li. LiPF f . LiBF, . LiCIO, . LiCF 
, SO, . LiC, F, SO, . Li (CF, SO, > 
, N, Li (C, F 5 SO, ), N, Li CF, C 
O, . LiAsF, . L i S b F.fc£© 1 Sfc*±©& 

[0075] *mi <d¥)\># y 

[007 6 ] #2SHJ-rm>6ft*0-?LMJ®£LTtt. * 

[007 7 ] ##PJ§©£?Lftlg©Jg/Stt« 5 u mtUi 1 
OOumJUT. 1/<«1 0<imtt±8 0/imH 

T©a^?Ltt©7^ji/A, KSHS. *ttiWr 

[007 8 ] xmw&nmmiz. *y 
^ofu>, #';t'^>. tfy? ?{tx^u> v *y& 
{ttrx>i/, tfyr^yaxh yju#^tf6*v x^u> 
j&9-£4>ft < £ 1 2 o &©#«=£ l < . 

Jff£U>©(;J:3 0%JJLb£t?&©-C*£. 3 6«c*y x 



[007 9] ;F8Hfr-?>8fcfrtt, jfcOStfO . lfimW 
5 (imT, *y x^U>. xfI/>-7'OfU>M^ 

#y v-. x^u>-^f->^a^>;-7-. xfu> 

* U >t»fft#> £ ft * ©## $ LC^. 

[0080] ^mno^m.mt. a^^mm. mmm 

[0081] jcfHBoss&mtefcf. siiivr. yjwww 
a cwj©^© (a) ~ (g> ©»>j7-, # 

[0 08 2] ^gxsn/tmrtfetcfci^r. 

OK. (»«JMS. »mKIM&> ±ttJMfi* 

^^f^^T-?^. &XliMi*>£iJgt& (Sf. Xv 
30 TJU^x^A, |g (1$§8BB6 3 - 1 4 8. 554 

ettujeg 59-20. 97 i^) adr oymnmm* 1 

m$&bT J e.*\sls1 ! 7 -j *<DWm&t Ll>. * 

©8§flDStt. 1~5 0Sa%#«£0<> 1#tC2~30 
M9&WffSlA». #-iJf>«Ua-Ctt. 2-15SS 

[0083] *&wvtemm-£tmz&WT **:&©*£» 
40 jisfisns^. mw«<!:©^fntt©*€>7 ^^=fA > 

Ifl/>-7'Dfl/>-yi>^!ifj7- (EPD 

M) » ijo; exji/fp y h'>, i?i/>-7afu>- 

yi>3<-#'j7- ( E P DM) . X5=-U>-7*5ryx> 

rfA, #y y^^x^j&i'©*'; v-^ci'fc ias/c« 

Ctie.©il^}iL/-Cfflt^Ct*i-C#?. 0 -e©ig#^j 
©3S»fi«. l~30«S%*iJf$U<. ^FtC2-l 0 

[0 0 8 4] ItfiSStlfc^lfe^iBO^r. -ft 

so ii^:. iP'J^afu^ ^yx^u>^<t' 
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[008 5] >; -?-^jt?ft»gc±te»ffi 

©fc&KHz^ U - * - t&m Z C i*ipJtgr 

^^14Siff©/cfe#ffl3n-&42^*U-^-«8 0 
*CfcU:r±f2©l^£Blgl/-ti6ia£±tf. Ste*)S»f 
T S «6B*f*'3 C & JWaiT* 0 . HSfiff 9 o -c« 
±. 1 8 0*CttTC*.5{:4*HfiF* H». 

[0086] -b^U-^-flmo^KttiiSn^ffin 
Jfc-C. *t?3»0. 0 5 um*>630 *im"C*D> 0. 

lnm*e.2 0(imASjff3:i/U. £ £ KSftft. tS^-Ji 

%3^6 9 0%-C*0. 3 5%#>6 8 0%i>W£l><<>. 
[0 08 7] cn6<D-b^ - U-4f-K. # y x?- U>. 
# y f U > fc <!: ©#— ©ttf^-C* oTfc, 2 ffifc*± 

[ o o 8 8 ] ie • ms©*?st*i I'-rct. flussn/cm 
•5. 

[008 9 ] jEm>mnwtbxit. t^sx^a. x 

[o o 9 o ] ms©»^4i/-c». SH. *t=->U-* 
[0091] mwfcomttt. mny a ;ua^- h#© 

i*s-C*€>o W-MZ, if&ClBjeSftfcl/^v 1-500 
[0092]lttftiUtt. !/'<-*n- 

5, ^©*t?*>yu-Kft. 

i? a tA*. 0. l~10 0m/#© 

^-CjaS<*tlSC<!:JW£t,C>. C©Rg. £&!©*&?£ 

tciO, &jff&&^Jl©«ffitfc«£^£t: 
[0093] ifc. ^«a^t?*>m^-c«>xh7>r7- 
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&©IBS S ft fctWC. 1 ~ 2 0 0 0 a m ifittf $ 
[0094] ^^©K^tfS&fcfrffit*. 

ma. its. imnm. m^-m&umM&^m 
sa«8 o ~3 5 o °c<omm*m * u < . #(cioo- 

2 5 0"C©«H**»*IA». ^?tfe±ftT2 0 

0 0 p p mJWTjWff* L < . iE@^PJ. ft«£S«»WS 

»r«-e-n-en5 oopp mfiiTtcr&c tAW& o 
io i>. ->-h©^uxStt. — fiaccfisfflsnrc^^s* 

U>. yu^E«, ftK.m5S.2W3:<<>&. 0. 2-3 t 

W0. 1 -5 0m/?3-#Jff£b< . :/U*SfittMS— 
2 0 0 •C*5J7 ; * tA>. sEWs- V icMTi M@ 
©tfctt. 0. 9—1. l#$?£l/<. 0. 9 5 — 1. 0 

[0 09 5] iE- A©mS->- 

©ttix^ifiL-c^y^^-m-iife. PiBmftite£t-?zc 
nri^a^©^*^*^"^^^^*. 

^aKjJt^^-i UT. ta-X, A^y3r;k PTC 

[ 0 0 9 6 ] sb*> y - f«i*. fco^ji^ 

5r> s i»aA. t^fv, Si. r^sx^A^ct*©^ 
30 K*SWi^n6©-&£#/HI<>6ft£. 

[0097] *^B^(D^7k-^^?fe©^W. ^tcKS 

tr^A-fcr-. « B B B fVK, ^>^-f-i";-t--. 

40 -7^3}-, ^sr^Tf ^Sffl. y*y- 

K^i'^cfens, -€-©ffeK^ffl<tbr. 

[0 09 8] 

50 [0099] tmitMiEmtftvetJ&ffl- 1 3 s^t^' 
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ty^Aie. 3 8 e, EMit'J>i. 4 2 st&szm 

V^.P... O s 4»/c(CMO-l) „ gEffc^&Srffl 
f&5$U S6(C^x h S^Tf&^L. ^^7. 0 

ftfci-^wrsirc&Ov 2 0(B-c4o- t(±7o- 

[0100] CWfc*iE**m©^J««- 2 ) fH-t^Kf 
A^fr^JI^b&tt. ^£04- l iH«©*ffi-r-c-h* 
ft<b^aiia©M4£S£. AfiS. »»L«TtcS*i-ffc 

V»., P.., O s (CMO-2) 
V l ., P,., B..t O,., (CMO-3) * 

S n A 1 o., B 0 . 5 C s,,.! P,. 

[o io3] immf-Htom- n jEwmtu 

•C. V a .. P„., O, (CMO-1) 442. 311 
SB. MKttMBl. 7WU>^^1 

2 . o aaap^-jjox.. n - > ^t- to n*>io on 
u*m»t ^xmrn^xn ztitcx? v-zmz 2 0 » 
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* [0101] CflMHMt«tm©6&0l] -!Wb»8 
0. 8g, ^<b^-C^3 0g. ^bT^5^^A5. 
1 *. ■tfb*9JRl-0. 4g, fP'J>MS4 1. 4? 

«T 1 5 -C/9TC 110 0 •C£-e^Sbfc„ 1 1 0 0 V 

V 1 2 l$HMtt Lfcfft. 1 o -c/ft-cm&tc tvfm 

U mtiP£K)IRK)mLX> Sn,., Al... B,., P 
,.i S i 0,.> (AMO- 1 ) £f§fc. Igfb^J* 

10 0 Mm©^?rff/c. cn«CuKa^ffit^cXi^|5| 
5f^(C*it»7:2 0<1-C2 8' ttfiKm^W-TS-T'P- 
Kttfc:-j>*:trr**rC*»). 2 0ffl-C4O' £Lt7 0 

[01023 mm>-%m-c> ^n^tnt^m.m&<Dmn 
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0,., 5 (AMO-2) 

^15 105(1111, ifI5 4mmxg3 5 lmm©'E&>-h ; & 
fWLfc (^2 : CA - 1 ) . 

[0104] cjE«f-hmsw-2 5 mmtmth-c 

V a ., P.., O s (CMO-2) . V t . 9 P,., B... 
O,., (CMO-3) . fcJrWfcJ&CDT i S, (CMO 

-4) *flyau iEffitsffifBaw- 1 tmmomitv. 
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MfittSn... Al,., B,., P.., Si,., 

o,,. (amo- 1 ) *4 3SSgp. ^tm^JiL/rr-fe 40 
^U>:^?i7 2gSS|S£^7 W h 2 Sa§15©«<!£- 

-c*i£-u s^cc^snt or^yr^yp-h y^* 

3SaSiS£JJD;i. N-^Wfn'J F>1 0 OSSSP* 

r;u5^-4 5sasi5. h7sasp. #yr* 

>;p-f y^3saa5. N-^f^fny f>i 001 
awoti'&'tw^L/. ittix7';-%ifc. fts^si 

^7i;-§TI. ?SS(j)lX7y-?r±Jg<!:^rJl$ 1 8 



5 6 //mxi@5 5mm®ftffi^- Mwfgffc (AN- IV) 
*mSt/fc. Ctl^SS 5 2mmtC$Wrg. NRKC- ? -5r 
A«© 'J - F«**«l/fc«. BiS- 4 0 'QVCT<D$LU 
SI«t2 3 0"C-ca^i1-«lt-*-%fflC>-ClB^HJ» 

9. 8%) £BA<)ttWa3{C^-r:ftfr>-hANL- 1 

[0107] (Li sAw^jifte^- hfwtw- 2 ] l 

TS. fflKJJl^^ y -£±J1 £ OrJSS 1 8 Mm©ai?g 
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lfg5 5mm©*fr>- MtJfgft (AN- 1 T) fcmSL 

- F«*«tfii/*ta. *a- 4 o •c«T©tt«2a*'r 

2 3 O'C-r^^t-f-^fflt-^T 1 B$fg&J!!ig£*T 
ofc. &MS*g©ftffi->- hW§g<*«:5 OmmX 5 2mm(C 
5 um<DV*VAlB (ffg9 9. 8%) 

[0108] CL i Bitf^JIftSi'- FfBS«- 3D ft 10 
SSttil/tSnAl.., B,., Cs„., P.., O 
3 . 6S (AMO - 2 ) *ffil>TL i Wft^ifili'- hff 
f&m- 1 i^1SCC5 6 wmxiH5 5mn©ftSi>- Mtu!^ 
ft (AN — 2 V) SfpfltU I3(C^-rfS35^m© 
>; 9 1 V A®*ftS 0 #Wft&~>- h A N L - 2 V £m£ b 
fc. 

[0 109] C L i tett^Kftfisi-'— hfPfiSPJ- 4 D ft 

tt) £4 3Sgg)5. ^^fH£Lrr-fe^U'>7'7-y^2 
MSgBii^W h2fiaas©i(l£-Cig£U 20 

N-^^fc'n K> 1 0 OmfiSP^fti Utigi^L/ 
Tft@£8lX7 y-5rfSfc„ ifcCCL i BAW^HftSi^- 
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8 u m©83?§K:xi7X h;l/-^3>S^^t5*^-oT^ 

?5 6ymxi|g5 5imi©ftS->-hB«IEft (AN - 3 
V) Zftf&Ltc. cn*I3 5 2 innK^KIS. Sii&SWC- 
? 4r y - F«£&& lstc'&. 4 0 *CteTF© 

ma&Stft-ez 3 0 •crass^wit-jr-tffl^r 1 m 

l&M&m&ftitc. Jl?3 5 Mm©'J^r>A?g ($«g9 
9. 8%) £4. 4mn>X5 5mm&C#JlBrU 5t5f*ftS'> 
- h WIEft©g S*[SJCCS* L-r iSft 8 rnnf ^ 9 
tfWG. tSJ/-FANL-3V4Mlfc. 
[0110] CtMSUffeflmffii'- KDfladHm im<D 

tm.wo'mm&feis- v t was Kwt^©2s© 

EM^b-CffSSb/cilS 5 6 MmXif|5 5irmXg;S5 
0 mro©ft@~>- FIMB#*»S- 4 0 'CJitT©^^^, 
^SPfC-v-^JUS©';- FS£#&l/ft:&. 2 3 
O-CriBt^MSL. CM'Jf^AS^fttiC 
<iSr<ft&i'-h ( AN — 3 V) tlfc. SS.-S- 

4 0 'cy.T<D&mmm.tp-c mz loodmcjf^Ai 

«tB5 2mXfi3 5 OnnrfCfcJIKU JMRC^**®!) 
-F«£?g&LftfiB->-h<!:Lfc: (AN- 4 V) . 
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[0112] C^tfy^-WBKfMKtt- 1 ) 4/3 

/i (*;Hb) ©mm©??!— v-i-i, 

-2-4. J?SH*yv-3-5©*g£% (P-2HB^fflfiSc) 
16. 5SSBB. L i PF 6 1 1 fifiSP. 2, 2' — T 

Vtrx (x^-fy^u-h) 1. i*asu. x^u 
>*-^- h :i?if;P*-«K*-h = 2 : 8 (S 

a) 7 1 . 4ns.u*u-&isX%i-mwL±i,tc. *®wl 

£J?3 3 0 umoim* tvux (#0 S^»flrrAFYRUS 
P22 FVMK5€r^> V b 7 0 'C KIT 5 # L 

»s 5 0 m m<D-y)v# v^-mm^m^ntc (pe- 
1) . 



[0 1133 Cy*#yv-*JJ«fB&fl|-2} 4/2 
/l (*;Hfc) ©fr»©^— -7-1-2. 
-2-2. ^H*y7-3-3©jl^ (P— 22tB^MSS) © 

1 6. bn&&*Vto*V^-&MWftJ8M- 1 iHtti 
J?3 5 0 u m(D¥)\<# 'J -7-3JKffK£f§fc ( P E 
-2) . 

[0114] cy;wtf y-7-ms?ftmiSFi-3) 2/5 
/l (*;uj£) ©gf>$©sfr— ^ -7-1-3. f"t^7 

-2-6, ^H*>"7-3-4©zg^ (P-23ffi^«U£) © 

16.5 asss^-y^* v -7-mfl?wfpfiXWi- 1 <tf^« 
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[0115] tvfrxv-r-tgmnitmw- 4) 

J"JPih'J*16. LiPF.l Hi 

g)5. x?-u>2/-sK*-h : J^x^;U*-5j<*- h = 
2 : 8 (fiS) 7 1. 4«Jt»*B£l,Ti&HSf*«!:U 
fc. *£tt£J*3 3 0 Mm©Jlt«*K;UX (&) H7lt 
TtTTAPmUS P22FW-0CS&?>l,T"& : ?&&. <<££PWI3 5 0 
(im©y;l"f'J v-m8?»J8£?#fc. C*l£*g6 OmmX 
fi$5 4mm«:&SrL<fc (PE-4). 

[0116] cy>>u*';v-ms?HffsS;w-5D 7^{b 
tr.i;r>/-^ ; ¥-9-7;^n7'nfu>Jta^ (8 8 

/12, -tA-it) 16. 5S«gP ; S:«Ur > f^{B|-4 
iHJ&fC. i|@6 0nwxg$5 4mmxj^$5 0 tfmOy* 

U 7-S)gfJI*ilfc (PE-5). 
[ 0 1 1 7 ] H 1 ». h^fe©8fc§:@£^T. 

[oils] immm- 1 ) k je©->- m* 
-enefts*- 4 o •c^t©$s^^,*t 2 3 0 -c-c 3 

0#&*f£*tL/c. F7-/fia*-C, «5 4imXAd 
4 9 mnOJItt7kie^*iES'>- h (CA- 1 ) . *§6 0 
mnXgc* 6 0 mAcmmUtcVfr* <J v-llfi ( P E 
- 1 ) . <B5 5mmXSS5 OnmOJHftf&ft&t&L i 
^JlfiS^-h (ANL - IV) <DJ1S"CSBL> *'Jx 
f U> (50/um) -ijO/x^U^U^SrU— h (5 

4i4XST-CHIIiibtgKt,, i'-hfflWft (B- 
1 ) fcCBStyifc. 

[01 19] mi$Lfc->- l-MHrfe ( B - 1 ) «Sfi-C 

6 0mA"Cl. 0V*-CfeSb)tf^ 4 0 "CC 1 HfiSciS 

•r-5. 5tiiti4. o v&vm^m-cftmL. 3S^gj§te*> 

62. 5B$^Mia-T5*r4. 0VT- 
Smm^l* ©J® G/c. fifcftttSST? 60mAtl. 0 V 

7 -r h#s£©@fiii£i.fsm£«5 cc^-r. » 

S4 
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* [0120] cseesFs- 2 d mmw- 1 4FiaKc. xs 

M£*4©=fc5fCffl£fc1±fc->-- h®l!jB-2. 3, 4 
WfeM- 1 £I^4§{C. BOmAtl. OVi 
•Cffimbfcfgl HSStgLT*6^Stm*^U. -s-n 
6©J&3!g*te«fc tf¥lSfiJcmSli'CD*Sm > 1 5 0 5 
^©fiS^M©^ Mfe£©S8iSU§IIS**fi 

5 tc^-r. 

[0121] C«fe<3?9— 3 D 9mW- 1 &|5Hi(C. IE® 
10 iy— h, L i ^IftS->- h . Vh* V v-SJg® 
JK£ft4©J:5(Cffl£fc>-t*fc->- l-m?t&B-5£m£ 
L/» SSTBOmATl. 4 Vg-C&mt,fc'{g. 

lBSfcg-f*. 5t^«2. s.vs-cSttarc&BU 3c 

«B»&*6 2. 5^r B 1iSM-rS^-C2. 8VC-SK« 
o«fc^«:Sm^«:*lltWL.fc. 6cm«Sfi-C6 0mA-C 
1. 4VS-C^m^-C*5feL'/c 0 -£©<!: £©Sfc^gS4a 
J: CWftlWWtffiDfS*. 1 5 0 -C f ;u&©:ft S«® 

[0122] CJt^CT- 1) F5 -^#Hm* r. i>15 5 
20 mnXgS50mni®AS^-h (AN-3V) . ifa54nro 
xS$4 9m n ®JBi*|g«^f^iES^-h (CA-l)fc 
«fct*H6 OnrnXg;* 6 Omdcm&iLtc>r)l>#V'7-nM 

Ml (PE- l ) £«4<Di:5Ccffl^-erflJit,fcfg. 

rjOJx^-U^ (50ym) 'J if £ \s- 

h (5 0 ym) ©7 5*- ■< AA J: 9 SJfi&tt* 
^t,4&£X£Tr&S4#t,TggB!U ->-FSSm 

(br - i ) ^fiXbr^ 1 tmzkfr-cmim 

CJtKW- 2 ] h A N - 4 V l/TtblSfll 

30 - 1 iHUUKjH©*^©^- hmttfeBR- 2*mSl, 
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[0126] tt;«W- 1 OlSAti. SOKM- 1. 2iH 

•sr. y f A*£tti ifc^iawc'i'Si^i/ 

rt»S. tfc«W-2©«S*tt. se»W-iv 2te<fco'tb 
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